Corrections due to gluon condensate to electromagnetic form factors of the transition π + γ * → A 1 are calculated by standard QCD sum rules technique [1, 2] . The obtained results are compared to the corresponding light-cone QCD sum rules [3] .
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The way of deriving sum rules in the framework of QCD is well-known. To obtain sum rules for electromagnetic form factors of π + γ * → A 1 transition one should consider the three-point function:
where j Aµ is the axial vector light quark current, j Aµ =ū(x)γ µ γ 5 d(x); j el λ (x) = e uū (x)γ µ u(x)+ e dd (x)γ µ d(x) is the electromagnetic current and q = p ′ − p. In the euclidean region p 2 , p ′2 , q 2 < 0 , when the virtualities are large enough, the amplitude can be obtained in the framework of pertubative QCD, the corresponding triangle graphs are represented in Fig. 1 . If virtualities are not so large then correction to the lowest order appears. There are two types of these corrections: pertubative corrections and non-pertubative ones arising from non-trivial interactions with vacuum fields. In the following the virtuality region |p 2 | ∼ |p ′2 | ∼ |q 2 | ∼ 1 GeV 2 will be important, where α s /π ∼ 0.1 , pertubative corrections are small and can be disregarded.
On the contrary, non-pertubative corrections which decrease as a power law are very important here. The systematic treatment of these corrections can be carried out in the operator product expansion. It is clear from dimensional considerations that the corrections due to gluonic < 0|G a µν G a µν |0 > and quark condensates < 0|ψψ|0 > 2 give main contributions.
The amplitude has a complicate tensor structure and it is convenient to represent it in the form:
λ where e i µν;λ are all structures which can be built from p α , p ′ α , g αβ and f i (p, p ′ ; q) are the corresponding coefficients.
The following structures:
will be used to determine form factors.
Let us consider the coefficient of some structure and write down the dispersion relation over axial currents virtualities p 2 , p ′2 , holding Q 2 = −q 2 fixed: 
Parameters M 2 and M ′2 are chosen equal. The value of M 2 should be optimized so the power corrections and contribution of higher states are small (say less than 30%).
Spectral function ρ µν;λ (p 2 , p ′2 , Q 2 ) can be represented as a sum over physical hadronic states. The value of M 2 will turn out to be 1 GeV 2 and it means that the main contributions to Borel-transformed amplitude will give π and A 1 mesons while the contributions of higher states will be exponentially suppressed. The contributions of π and A 1 mesons will be explicitly accounted for and for the contribution of continuum the following model of spectral function will be adopted [2] :
where ρ quark is the spectral function calculated in the pertubative QCD,
and s 0 is the continuum threshold.
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To obtain explicitly the sum rules for the electromagnetic form factors one should match Borel-transformed phenomenological part, consisting of the contributions of π and A 1 mesons, and theoretical part, consisting of unity operator (i.e. pertubative part), gluon < 0|G a µν G a µν |0 > and fermion < 0|ψψ|0 > 2 condensates. Using the following formulae:
one can explicitly obtain the contributions of π and A 1 mesons in the structures under study:
The contribution of unity operator and fermion condensate was calculated in [2] :
where k = Q 2 M 2 . The corresponding sum rules, which include only these operators, are incomplete because gluon condensate has dimension even less that fermion one and its contribution also should be accounted for.
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The contribution proportional < G 2 > into amplitude Γ µν;λ (p 2 , p ′2 ; Q 2 ) could be obtained after taking into account the interaction of quarks, running through triangle loop in Fig.  1 , with external vacuum gluon field. In the first order of α s there are 12 diagrams and 6 of them are represented in Fig. 2 . The other 6 diagrams correspond to the case when electromagnetic current enters the d-quark line.
In fixed-point gauge x µ A a µ (x) = 0 the potential A a µ (x) is expressed through the field strength and its covariant derivatives at the origin (black circle in the left lower angle): 
In fixed-point gauge the diagrams in Figs.2 e,f are equal to zero [4] . Expressions for contributions of the other diagrams in Γ µν;λ (p 2 , p ′2 ; Q 2 ) can be obtained if one consider the equation for the quark propagator in the external gluonic field:
Solving this equation up to the second order of A we get:
The power corrections proportional to < 0|G a µν G a µν |0 > can be calculated if one substitutes propagator S(x, z) (17) instead of each fermionic line in Fig. 1 , selects the terms proportional to < G 2 > averages over vacuum fluctuations of the gluonic field according to (15) and goes to the momentum representation. As a result, for amplitude with gluon emission from different lines we have:
The contribution of these diagrams structures of interest are the following:
The analytical expression for Fig.2d turns out to be
The explicit calculations of the contribution of this diagram to the interested structures were performed using program "MAPLE" and result is rather surprising one: this diagram exactly cancels the others, i.e. gluon condensate gives no contribution to the above mentioned structures.
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The final sum rules for electromagnetic form factors of π + γ * → A 1 transition are the following:
where χ 0 = s 0 /M 2 . These first and second sum rules coincide with the ones obtained in [2] but the third one is different.
The sum rules for G 1 (Q 2 ) and G 2 (Q 2 ) are stable for 0.9 GeV 2 < M 2 < 1. [6, 7, 8] Obtained resultes can be compared to the ones derived from the sum rules on lightcone [3] (Figs. 5,6 ). These sum rules are model-dependent and different lines correspond to the different wave functions of pion. Three types of wave pion function are used: asymptotical [9] , Chernyak-Zhitnitsky [10] and Braun-Filyanov [11] ones. For G 1 (Q 2 ) there is a discrepancy between the two methods but, probably, situation can be improved after accounting for the operator of a higher dimension. For G 2 (Q 2 ) the agreement is sensible and the best choice of the wave function is Braun-Filyanov function.
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